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 Emerging brain-interfacing technology
has a tremendous potential for therapeutic
and prosthetic applications.

* We propose a fully wireless brain-
machine-interface (BMI) for bidirectional
communications with the brain, enabling
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mitter (Fig. 11).

* Proposed LNA with feedback structure
(Fig. 12a).

* Proposed resistor-less mixer circuit filters
the signal and generates proper digital

* Multi-layer model of head tissue iIs used for
modeling the wireless channel (Fig. 5).

Fig. 11: The UWB transmitter circuit level structure.

covering 2-11 GHz (Fig. 6) are designed for
Implanted side.

* Single and dual polarization antennas are
designed for external side (wearable antenna).

* The amplitude and phase of the channel are
presented in Fig. 7a) and b).
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» Specifications of proposed full duplex
transcelver are summarized in Table I.
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GND VDD1=1.2V LNAout DataOut VDDring VSSring Figure 12: The circuit level of proposed LNA and Mixer as a receiver front-end.
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Table I: The specifications of proposed full duplex transceiver.

GND | ' s 0 Transmitter Values Receiver Values

; Approach Edge combining Approach Coherent
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. o : A b : Dataln Clock Select VDD2=1.8V GND Technology 0.18 um CMOS Die size 0.38 mm”2
able antennas, respectively, to respect ANSI Single Polarization Dual Polarization Figure 13: The Chip micrograph (TSMC 180nm CMOS technology) Die size 0.12 mm2

of the proposed full duplex transceiver (0.5 mm~2).
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(a) (b) (c)  Testing the flexible power coil performance while it wirelessly powers up the transceiver.

Fig. 7. a) Amplitude of the channel, b) phase of the channel, and c) simulated ASAR for different tissues.
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